Folic acid supplementation of pregnant mice suppresses heat-induced neural tube defects in the offspring.
Neural tube defects (NTD) are a group of malformations that result from the failure of the neural tube to close early in embryonic development and among the most common congenital malformations in humans. It has been reported that a substantial proportion of NTD in humans can be prevented by folic acid (FA) supplementation prior to conception and during the first months of pregnancy, and myo-inositol (MI) was shown to reduce the incidence of NTD in curly tail mice which are not prevented by FA. Brief maternal hyperthermia (HT) early in pregnancy has been implicated in NTD both in humans and laboratory animals, and anterior NTD including exencephaly and anencephaly are induced frequently when pregnant mice are exposed to HT. We examined the effect of FA or MI supplementation of pregnant mice on the occurrence of heat-induced NTD in the offspring. When pregnant mice were treated with FA (3 mg/kg) daily from gestational day (GD) 0.5 through GD 9.5 and heated at GD 8.5, the prevalence of NTD in the fetuses (26.6%) was significantly lower than the corresponding figure in the HT alone group (38.6%; P < 0.05). However we failed to detect the preventive effect of MI (500 mg/kg). The results of this study suggest that prenatal FA supplementation decreases HT-induced NTD in mice and sufficient FA intake during early pregnancy may be recommended to avoid the birth of malformed children.